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DESCRIPTION 

GAS SCAVENGING EXHAUST SYSTEM 

. FIELD OF TEE INVENTION : 
This invention relates to an exhaust apparatus for gas admin- 
istration systems , wherein vacuum means are used to remove ex- 
haled and leakage gas. 
BACKGROUND OF THE INVENTION: 

Use of a gaseous analgesic, such as nitrous oxide, in dental 

♦ 

work of a potentially painful nature has become widely accepted. 
Nitrous oxide reduces- the patient's sensitivity to pain with- 

m 

out rendering the patient unconscious. It can be administered 
nasally, leaving the mouth unobstructed and free for dental work. 

Commonly/ nitrous oxide is administered using a nasal 
inhaler or nosepiece, placed over the patient's nose and conn- 
ected through appropriate valves to a source of nitrous oxide 
and oxygen. When the patient inhales, only a small amount of 
nitrous oxide is absorbed by the lungs; when the patient ex- 
hales, most of the nitrous oxide is expelled. The small amount 
of gas absorbed during analgesia is released shortly after the 
flow of nitrous oxide terminates. Therefore, substantially all 
the gas delivered to the patient is ultimately exhaled by the 
patient. In many previous systems, this gas was simply released 
into the debtal operatory. 

Release of nitrous oxide to the environment is undes ire- 
able for two reasons. First, there. is a tendency for the den- 
tist and other dental office personnel to become anesthetized. 

* 

Second, exposure to nitrous oxide is an occupational hazard ; 
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•i.e., studies have shown a probable correlation between rou- 
tine long-term exposire to nitrous oxide and certain serious 
diseases. Researchers suspect that the increased rate of spon- 
taneous abortion among female anesthetists, increased incidence 
of birth defects * among children bom to anesthetists . and 
higher rates of disease of the liver and kidney, are related 
to chronic exposure to waste nitrous oxide. Clearly, a system 
for administering nitrous oxide without loss of gas to the 
environment is desirable. 

In hospitals, the need to remove or present the release 
of anesthesia in the r medical operating room has long been re- 
cognized. An anesthetic exhaust system intended to fit exis-fc- 
•\.ing hospital equipment is described in U.S. Patent No. 
3,721,239 to Myers, wherein a manifold is placed around a con- 
ventional pop off valve to vent escaping anesthetic gas to a 

remote central vacuum. . 

Recently, a gas scavenging system for the dental opera- 
tory has been introduced, as described in U.S. Patent NO. 
4.015,598 to Brown. The Brown system includes a first nose- 
piece disposed within a second nosepiece and a one way pressure 
relief- valve for conducting gas from the inner to the outer 
nosepiece. Nitrous oxide is supplied to the inner nosepiece, 
while a vacuum source is connected to the region between the 
first and second nosepiece. In the Brown circuit, the anal- 
gesic effect varies inversely with the scavenging effect: as 
the vacuum flow is increased, the level of analgesic effect 
is reduced. The system is particularly sensitive to fluctu- 
ations in vacuum and is therefore difficult to adjust to a 
proper balance between analgesic effect and scavenging effect. 

Another type of gas administration system is the Allen 
circuit, made by Dupaco, San Marcos, California. The Allen 
circuit has a pressure operated, one way exhalation valve that 
senses the increased pressure when the patient exhales. When 
the nosepiece pressure rises above a predetermined level the 
exhaust valve opens to remove gas. Pressurized gas inside the 
nosepiece tends to lift the nosepiece away from the face, cau- 
sing gas leaks. The Allen circuit uses no edge scavenging 
means and relies on a snug fit between the mask and the pa- 
tient' s face to prevent the loss of gas. 



In the above described system, there is no provision for 
air intake in the event that the gas supply fails or where the 
patient requires a high inspiratory demand. Thus, a higher 
gas flow is necessary, resulting in greater use of nitrous 
oxide . 

DISCLOSURE OP INVENTION: 

The present invention is a gas exhaust' system used in an 
assembly for administering gas to a patient. The exhaust uses 
vacuum means to scavenge gas leaking through the edge of a 
nosepiece as 'well as to remove exhaled gas from the system gen- 
erally. 

Adjacent to the rim of the nosepiece is a peripheral ex- 
haust chamber connected to. a source of vacuum. Any leakage gas 
is swept into the peripheral exhaust chamber and thereby scav- 
enged. The peripheral exhaust chamber is connected to an ex- 
haust -assembly that regulates the vacuum supplied thereto. The 
exhaust assembly also functions to remove scavenged and exhaled 
gas from the system. 

The exhaust, assembly comprises a .resistance means far; 
* resistance to gas flow ana divider means for gas rlow. 
creating assistance means is placed at the exhaust port, where 

gas is to be exhausted from the system, to prevent the flow of 
exhaled gas from exceeding the vacuum flow capability. Connec- 
ting the system together, the divider means communicates with 
1) the resistance means, 2) the ■ peripheral exhaust chamber of 

* 

the nosepiece, 3) the ambient atmosphere and 4) a source of 
vacuum. Flow induced by the vacuum is dynamically adjusted and 
divided between flows from the peripheral exhaust chamber , the 
ambient atmosphere and an. exhaust port. The resistance means 
can be bidirectional so that air can be drawn into the system 
on demand if necessary. 

Accordingly, an object of the present invention is to 
provide an efficient and versatile gas exhaust system that may • 
be used in a variety of gas circuits, including both -breathing 
and non-breathing circuits. 

A further object of the invention is to provide a means 
for scavenging gas leaking through the facial seal at the rim of 
a nosepiece wherein the scavenging. effect, as well as the anal- 
gesic effect, is relatively independent of fluctuations in 
vacuum pull. 
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A further object of the invention is to provide a gas 
exhaust system that requires no valve and provides for arr m- 
take into the system on demand. 

Other objects of the invention and advantages thereof 
will become clear from reference to the detail description 
and the accompanying drawings. 
BRIEF DESCRIPTION OP THE DRAWINGS : • 

Figu*. 1 is an isometric view of the assembled noseprece 

and jacket • . _ 

Figure 2 is a dual level cross-sectional vxew of the as- 

Sembled nosepiece and jacket. 

Figure 3 shows the exhaust assembly connected to a gas 
reservoir- in a gas breathing circuit. ectamblv 
Figure 4 is a cross-sectiohal view of the exhaust assembly. 
Figure 5 shows the invention used in a rebreathing 

figure 6 shows the invention used in a non-rebreathing 
gas circuit. 

DESCRIPTION OF BEST MODE: ™«_ sec - 
Ar, assembled face mask is shown in Fxg. 1- A cross sec 

•„ 2 The assembly comprises a nose- 

tional view is shown u Fxg. a. ine * 

piece 16, a nosepiece jacket 10, gas conduxt 12 *' 

and vacuum conduit means 14a, 14b. The nos^xece 16 xs a cup 

shaped structure of soft flexible material. The 3 acket 10 fxts 

snugly over but is spaced apart from the nosepxe.ce 

a peripheral exhaust chamber 17, Gas is supplxed to the xnter 

ior of the nosepiece 16. through conduits 12a and 12b, 

source of vacuum is supplied to the peripheral exhaust chamber 

through conduits 14 and 14b. * 
The mask is plaoed over the nose of the pataent and se 
cured by a strap or similar means (not shown) . The n. 13 of 
the nosepieoe 16 follows the oontour of the patient's face and 
forms a seal with the patient's faoe. Thus, the space 
L nosepieoe and the nose forms a gas chamber IS for recervxng 
g as from and delivering gas to the patinet. The ™ of the 
•a=*et 10 is shaped similarly to the rim 13 of the noseprece to 
effect another seal at the patient's face. 

In use, the analgesic mixture of nitrous oxygen and ox- 
ygen is supplied through the conduit means 12a, 12b to the gas 
chamber 15. The peripheral exhaust chamber communrcates^ 
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the source of vacuum through conduit means 14a , 14b. Any 
leakage gas, defined as gas leaking through the seal at the 
rim 13 of the nosepiece 16 , is swept into the peripheral ex- 
haust chamber .17 and toward the source of vacuum. * Bumps 18 
on the interior of the jacket 10 act as a spacer means to help 
keep the* peripheral exhaust chamber from collapsing under the 
influence of the vacuum. Since the vacuum circuit that is conn- 
ected to the peripheral exhaust chamber (as discussed herein- 
after) , is separate from the gas circuit connected to the nose- 
piece, the analgesic effect is independent of the scavenging 
effect. 

• Figure 3 shows the exhaust assembly connected to a gas 
breathing circuit. Here, the breathing ' circuit is of the re- 
breathing tupe and contains a reservoir bag 25. The reservoir 
bag 25 holds a mixture of fresh gas and previc^jisly exhaled gas. 
The exhaust assembly , which includes an exhaust tube 24 and 
a tee divider 26, is connected to the breathing circuit and to 
the reservoir 25 by a tee connection 23. Generally, a tee div- 
ider is any three-part gas flow divider means having one gas 
inlet and two gas outlets, all connected at common coxe. One 
end 19 of the tee 23 is the exhaust port of the system, i.e., 
the end point of the system at which gas is to be removed. 

Another end of the tee 23 is connected to the corrugated hose 

* 

20 , and the third tee end, stem 29, connects with the reservoir 
25. 

A cross-sectional view of the exhaust assembly is shown 
in Fig. 4 The assembly comprises a resistance means and a div- 
ider means. Here, the resistance means is simply a restricted 
opening 30 in a channel through an exhaust tube 24. The exhaust 
tube 24 communicates with the exhaust port 19 (Fig. 3) at end 
35 near the resistance means 30, and the other end 31 of the 
channel is open to the atmosphere. Communicating with the 
exhaust tube 24 through the wall thereof is the tee divider 26- 
It can be seen that the gas flow divider means is the tee div- 
ider 26 in combination with the open half 31 of the exhaust 
tube 24. The stem 34 of the tee 26 is connected by a hose 
(Fig. 5) to the conduit 14a, 14b to provide a vacuum pull for 
the peripheral exhaust chamber of the mask. A vacuum supply, 
which can be the central vacuum system commonly found in den- 
tal offices, is connected to the system at one end 33 or to the 
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- . i. oae^aiiv the divider means serves, to 

tee 26 by a hose 27. BasicaJ.±y, tne oi ViU=A *» 

divide the vacuum-induced flow into three components; 1) ex- 
haled gas from the exhaust port 19; 2) leakage gas from the per- 
ipheral exhaust chamber 17 of the face mask; and 3) air from 
the ambient atmosphere. These three components are dynami- 
cally adjusted by the gas exhaust assembly to satisfy breathing 
system demands, and will hereinafter become clear. 

Hose fittings such as to the tee divider 26, or fittings 
between the exhaust tube 24 and the tee connection 23, are fric- 
tion fittings that rely 6n a snug fit for a gas tight seal. The 
fitting on the tee divider 26 at the end 32 that communicates 
with the exhaust tube 24 can also be a friction fitting as well 

as a threaded fitting. 

To review the operation • of ' the exhaust system, first 
assume that the reservoir 25 is empty, the vacuum supply conn- 
ected ' and the gas breathing circuit turned on. .Initially, the 
vacuum flow will draw a gas flow through the open end 31 of the 

exhaust tube 24. 

If the patient inhales when the reservoir 25 is empty, 
air will be drawn through the open end 31 of the exhaust tube 
24 into the system. The end 31 is provided with cutouts 36 to 
prevent accidental blockage of air. When the patient begins to 
exhale, the restricted opening 30 will create a slight back pre- 
ssure, causing reservoir bag 25 to begin to fill up. The re- 
servoir 25, which is a high compliance- bag, will then expand to 
about two liters at a pressure of less than 0.5 centimeters of 
water. As the bag 25 fills with exhaled gas, the flow of gas is 
divided; part of the exhaled gas goes through the restricted 
opening 30, and part goes into the bag 25. The gas entering the 
exhaust tube 24 through the restricted opening 30 is swept away 
■ through the tee divider .26 toward the sourve of the vacuum. 
After the reservoir bag 25 fills beyond some point, most addi- 
■ tional exhaled gas will pass through the restricted opening 30 
and be exhausted away from the system. 

When the patient next inhales, some of the contents of 
the reservoir will be used to supply gas to the patient. At all 
times, as long as the reservoir 25 is partly filled, some gas 
will spill into the exhaust tube 24. 

There is some contribution to exhaust flow from the 
peripheral exhaust chamber 17 (Fig. 2) of the face mask. ^ 
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gas entering the chamber 17 will be swept away via hose 28 (Fig. 
3). The major /£? W froni the open end 31 of the exhaust tube 24; 
but minor gas flow, from the peripheral chamber of the face 

♦ 

mask to the stem 34 of the tee divider 26>. is also present. 

5 Increases in exhaled gas flow through the restricted opening 30 

will result in less air flow into the open end 31 of the exhaust 

• • tube- 24.- If, as described before, ' air .is required by the pat- 
ient, more air will flow into the exhaust tube 24. For proper • 
balance, the restricted opening 30 must provide a resistance 

0 large enough to restrict exhaled gas flow to the flow capabil- • 
ity of the vacuum supply. The resistance must also be "large 
enough to allow partial filling of the reservoir bag 25. On 
the other hand, the resistance must be small enough to allow 
confortable air intake by the patient as .required. 

5 Gas flow is always maintained through the open end 31 

of " the exhaust tube -24~so that no part of the system is exposed 
to the full negative pressure of the vacuum. For example, even 
if the face mask momentarily seats perfectly against the pat- 
ient 1 s face, the negative pressure in the peripheral exhaust 

j0 chamber- will be limited to a safe value between minus 8 and 

minus 10 centimeters of water. Also, the restricted opening 
30 protects the breathing circuit from exposure to a negative 
pressure. 

From the foregoing, it will be seen that the exhaust 
?5 assembly dynamically divides and adjusts gas flow to meet all 

system conditions. 

Figure 5 shows the exhaust system used in a gas rebrea- 
thing circuit. A conventional gas source 40 supplies nitrous 
oxide and oxygen to an on/off switch 41. The output end of the 
30 switch 41 is connected via a tube 21 through the wall 22 to a 

flexible gas delivery tube 54. The gas delivery tube 54 is dis- 
posed lencthwise within a larger flexible corrugated hose 20. 
At the far end 55 of the gas^54 S where fresh gas is dumped into 
the breathing circuit, is a "Y™ connection 48 where the gas 
35 conduit means 12a, 12b communicates with the gas tube and the 

flexible, corrugated hose 20. When the patient inhales, fresh 
gas is supplied by the gas delivery tube 54. Exhaled gas tra- 
vels up the hose 20 to fill the reservoir 25. During the pause 
following expiration, fresh gas enters the hose 20 at the end 



40 



55 of the gas tube 54. This helps push the exhaled carbon 
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oxide gas toward the exhaust assembly. Gas stored in the re- 
servoir is rebreathed during the next inspiratory phase. The 
concentric hose and tube arrangement described above is known 
as the B ain tube, the operation of which is well known to 

those skilled in the art. 

Connecting the .peripheral exhaust chamber 17 of the mask 
to the tee fitting 26 on the exhaust assembly are two hoses 44, - 
a "Y" connection 45, and a hose 28. The exhaust tube 24 and the 
tee fitting 26 cooperate with the exhaust port 19 of the system 
and- the peripheral exhaust chamber. 17 of the mask in the manner 
previously described. Observe that the system of Fig. 5 has no 
valves but still provides" for rebreathing stored gas and for 
air intake in the event that the gas source fails. 

The vacuum-induced flow removes exhaled and scavenged gas 
from one end of the tee 26, through hose 27 > through a flow rate 
indicator 42, through a flow rate adjustment valve 43, thence to 
a hose 59. The vacuum pump 58, exhausts gas through a hose 60 
to a point remote from the dental operatory. 

Another gas breathing circuit employing the invented ex- 
hausted system is shown in Fig. 6, where gas is breathed only 
once and is exhausted from the system. A conventional gas source 
40, on/off switch 41, and reservoir are used, and two unidir- 
ectional valves 49 and 50 are employed to form a conventional 
gas supply 53. Valve 49 provides for air intake into the sys- 
tem, if required by the patient. Valve 50 is included to guar- 
antee that exhaled gas does not flow back into the gas supply 
assembly. In this circuit the reservoir bag 25 functions only 
to store fresh gas from the source 40, thus easing the peak 
flow required for the application. 

A flexible, corrugated hose 56 delivers gas to the con- 
duit means 12a, 12b through hose 47 and "Y" connector 48. A 
third unidirectional valve 51, communicating with the gas hose 
56, acts as the exhaust port of the system. 

When the patient inhales, valve 50 opens to conduct gas - 
to the patient, and valve 51 closes. When the patient exhales, 
the resulting pressure closes valve 50 and opens valve 51, all- 
owing exhaled gas to enter the exhaust assembly. The exhaust 
assembly funtions exactly as in the previous system of Fig.. 5 
except that the unidirectional valve 51 allows no air to be 
taken into the system through the exhaust assembly. ^^re^ 
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Although the best mode for making and using the inven- 
tion has been shown and described herein, it should be clear 
that modification and variation can be made without departing 
from what is considered to be the subject matter of the in- 
vention. For example, the resistance means could be a wire 
mesh, and the divider means might be a one-piece four-way 
divider. Accordingly, the present embodiments are to be 
considered as illustrative and not restrictive of the scope 
of the invention. 
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WHAT IS CLAIMED IS: 

1. in a -system for administering gas to a patient, the 
system having a gas supply means including a breathing circuit 
and a vacuum exhaust means, an improveupt comprising: 

A. a cup-shaped nosepiece arranged to fit over the 
patient 1 s nose or mouth to form a gas chamber ad- 
jacent to the patient's face, the nosepiece being 
shaped so that the rim therof effects a seal be- 
tween the nosepiece and patient's face; 

B. first conduit means connected to the nosepiece for 
conducting gas between the gas chamber and the 
breathing circuit; 

C. a nosepiece jacket fitting snugly over the nosepiece, 
the jacket being formed with openings for the first 
conduit means to pass therethrough, and being flared 
near the rim thereof, the jacket rim being disposed 
adjacent to the rim of the nosepiece so as to form 

a peripheral exhaust chamber for receiving gas leak- . 
ing through the seal between the nosepiece and the 
patient's face; and 
D- second conduit means connected to the jacket and com- 
municating with the exhaust chamber, the second con- 
duit means also being connected to the vacuum exhaust 
means so that gas leaking from the seal at the rim 
of the nosepiece and entering the exhaust chamber is 
removed therefrom* 

2. In a gas supply system for administering gas to a r pa- 
tient, the system having a remote vacuum means, a scavenging mask 
with a peripheral exhaust chamber adjacent to the rim of the 
mask, means for supplying $as to the mask and an exhaust port on 
the mask from which exhaled gas is expelled, an improved exhaust 

assembly comprising: 

A. resistance means communicating with the exhaust port 
for creating a resistance to gas flow therefrom; and 

B. divider means for dividing gas flow, the divider means 
communicating with the resistance means, with /peri- 
pheral exhaust chamber, with the ambient atmosphere 
and with the remote vacuum means so that the vacuum- 
induced gas flow is divided between exhaled gas from 

the peripheral exhaust chamber and air from the M "^yRE} 
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3. Apparatus according to claim 2, wherein said resis- 
tance means comprises an exhaust tube having a first end posi- 
tioned • ad jacent to -the exhaust port- r - a second -end r and. a - c hann el 
therethrough, the channel being narrower near the first end than 
the second end so as to form a restricted opening for resistnace 

to gas -f Jow. A ^breathing gas supply system comprising: 
A. st mask comprising: 

a. a nosepiece arranged to fit over the patient's 
nose or mouth to form .a gas chamber adjacent to the 

patient's face, the nosepiece being shaped so that 
. the rim thereof effects a seal between the nosepiece 

» 

and the patient's face; 

b. . first conduit means connected to the nosepiece for 

conducting gas to and from the gas chamber; 

c. a nosepiece jacket-fitting snugly over the nosepiece, 
the jacket being formed with openings for the first 
conduit means to pass, therethrough and being flared 
near the rim thereof, the jacket rim being dis- 
posed adjacent to the rim of the nosepiece to form 
a peripheral exhaust chamber for receiving gas leak- 
ing through the seal between the nosepiece and the 
patient's face; and 

d. second conduit means connected to the jacket and co- 
mmunicating with the exhaust chamber, for conducting 
leakage gas therefrom; 

B. a breathing circuit connected to the first conduit 
means, the circuit including means for supplying gas 
thereto, means for removing exhaled gas therefrom - 
and means for storing at least a portion of the ex- 
haled gas, the storing means including means for re- 
introducing stored gas into the breathing circuit for 

' rebreathing by the patient; and 

C. an exhaust assembly comprising; 

a. an exhaust tube having a first end, a second end and 
a channel therethrough, the channel being narrower 
near the first end so as to form a restricted open- 

* 

ing for. resistance to gas flow, the exhaust tube be- 
ing connected at the first end to the means for stor- 
ing gas, and. being open at the second end to the am- 
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bient atmosphere; 
b; a tee divider having two ends and a stem, the tee 

communicating at one end with the exhaust tube through 
the tube wall ' near the second end of the tube ; 

c. means for connecting the stem of the tee to the se- 
cond conduit means so that the stem is in flow comm- 
unication with the peripheral exhaust chamber of 
the mask; and' 

d. means connected to the second end of the tee for suf>- 
• plying a source of vacuum thereto so that the vacuum 

source causes a gas flow that is dynamically composed 
of scavenged gas received from the peripheral exhaust 
chamber, with exhaust gas being removed from the 
storing means and ambient air being fltawn fro&i the 
open end of the exhaust tube. 
'5. Apparatus according to claim- 4, wherein said means 
for storing exhaled gas includes a gas reservoir bag. 

V6. Apparatus according to claim 5, wherein said means 
for exhausting gas includes a flexible hose communicating at one 
end with said first conduit means and communicating at the 
" second hose end with said reservoir bag and said means for supp- 
lying gas includes a source of gas and a flexible tube disposed 
lenghtjpise inside the flexible hose, the flexible tube com- 
municating at the flexible tube second end with said first con- 
duit means, for conducting gas to the nosepiece. 

7. In a rebreathing gas supply system for administering 
gas to a patient, the system having a remote vacuum system and a 
breathing circuit, the breathing circuit including means for sup- 

olvina qas, means for exhausting exhaled gas, and means for 
p y g al least a portion of the exhaled gas, .the storing 
storing/means including means for re- introducing the stored gas 

into the breathing circuit for rebreahting by the paitnet, an 
improvement comprising: . 
A. a mask comprising: 

a. a nosepiece arranged to fit over the patient's nose 
or mouth to form a gas chamber adjacent to the pat- 
ient's face, the nosepiece being shaped so that the 
rim theipf effects a seal between the nosepiece and 

» 

the patient's face; 

b. first conduit means connected to the nosepiece , for 
conducting gas to and from said gas chamber , the^j— ^ 
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first conduit means communicating with % the breath- 
ing circuit; ... 

c. a nosepiece jacket fitting snugly over the nosepiece, 
the jacket being formed with openings for the first 
conduit means to pass therethrough/ and being flared 
near the rim thereof V - the"" jacket rim being disposed 
adjacent to the rim of the nosepiece so as to form 

a peripheral exhaust chamber for receiving gas leak- ■ 
ing through the seal between the nosepiece and the 
patient's face and 

■ 

d. second conduit means connected to the jacket and co- 
mmunicating with the exhaust chamber , for conducting . 
leakage gas therefrom; and 

B. an exhaust assembly comprising: 

a. an exhaust tube having a first end, a second end and 
a channel ther^hrough , the channel being narrower near 
the first end so as to form a restricted opening for 
resistance to gas flow, the exhaust tube being con- 
• meted at the first end to the means for storing gas 
and being open at the second end to the ambient at- 
mosphere; 

b* a tee divider having two ends and a stem, the tee 
communicating at one tee end with the exhaust tube 
through the tube wall thereof near the second end of 
the tube; 

c. means for connecting the stem of the tee to the sec- 
ond conduit means so that the stem is in flow comm- 
unication with tire peripheral exhaust chamber of 
the mask; 

d. means connected to the other end of the tee, for sup- 
* plying a source of vacuum thereto so that the vac- 
uum draws a gas flow dynamically composed of scav- 
enged gas received from the peripheral exhau'st chamber , 
with exhaust gas. being removed from the storing means 
and ambient air being drawn through the open end of 
the exhaust tube, 

8. .A non-rebreathing gas supply system for administering 
gas to a patient, the system comprising: 
A. a mask comprising: 

a. a nosepiece arranged to fit over the patient's nose 

or mouth, forming a gas chamber adjacent to the^^jRHA t 
" tient's face, the nosepiece being shaped so th£t t hff;'; p i 
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d. 



the patient's face; _ 
first conduit means connected to the nosepiece, for 
conducting gas to. -and -from the gas chamber; 
a nosepiece jacket fitting snugly over the nosepiece, 
the jacket being forced with openings for the first 
conduit means to pass therethrough and being flared 
near the rim thereof, the jacket rim being disposed 
adjacent to the rim of the nosepiece so as to form 
a peripheral exhaust chamber for receiving gas that 
leaks .through the seal between the nosepiece and the 
patient's face; and 

second conduit means connected to the jacket and co- 
xnmunicating with the peripheral chamber, for conduc- 
ting leakage gas therefrom; 
3 means for supplying gas, the gas nupply means comr- 
' sonicating with the first conduit means and bineg re- 
sponsive to the patient by conducting gas thereto 
whenever the patient inhales; 
C means for exhausting gas communicating with the first 
conduit means , the exhaust means being responsive 
to the patient by exhausting gas therefrom whenever 
the patient exhales; and 
D. an exhaust assembly comprising: 

a an exhaust tube having a first end, a second end and 
a channel therethrough, the channel being narrower 
• near the first end so as to form a restricted open- 
ing for resistance to gas flow, the exhaust tube be- 
ing connected at the first end to the means for ex- 
hausting gas and being open at the second end to the 
ambient atmosphere; 
b a tee divider having two ends and a stem, the tee 
-'- communicating at one end with the exhaust tube through 
the tube wail thereof near ' the second end of the tube; 
c means for connecting the stem of the tee to the sec- 
ond conduit means so that the stem is in flow com- 
munication with the peripheral exhaust chamber of the 

mask; and ■ 
d vacuum means connected to one end of the tee, for 

supplying a source of vacuum, thereto so that the va- 
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man source draws a gas flow of scavenged gas received 
from ther peripheral exhaust chamber f with exhaust 
gas being removed from the nosepiece and ambient air 
being- -drawn -through the- -open~end-of -the- exhaust -tube . 

9. Apparatus according to claims 8, wherein said means 
for exhausting gas includes a unidirectional valve r the valve 
communicating with said" first conduit means so that increasing 
gas pressure during patient exhalation opens the valve to ex- 
haust gas therethrough. 

10. In a non-rebreathing gas supply system far admini- 
stering gas to a patient, the system having means for supplying 
gas, the supply means being responsive to the patient inhaling 
means f6r exhausting gas; the exhaust means being responsive 

to the patient exhaling, and a remote vacuum system, an im- 
provement comprising: 

A. * a iftask comprising: 

a. a nosepiece arranged to fit over the patient's nose 
or mouth to form a gas chamber adjacent to the pa- 
tient's face,, the nosepiece being shaped so that the 
rim the^bf effects a seal between the nosepiece and 
the patient's face; 

b. first conduit means connected to the nosepiece, for 
conducting gas to and from the^gas chamber, the first 
conduit means communicating with the gas supply means 
and with the gas exhaust means; 

c. a jacket fitting snugly over the nosepiece, the jac- 

ket being formed with openings for the first con- 
duit means to pass therethrough and being flared near 
the rim thereof, the jacket rim also being disposed 
adjacent to the rim of the nosepiece so as to form 
a peripheral exhaust chamber for receiving gas leak- 
ing through the seal between the nosepiece and the 
patient's face and 

* 

d. second conduit means , connected to the jacket and 
communicating with the exhaust chamber, for conduct- 
ing leakage gas therefrom; and 

B. an exhaust assembly comprising: 

a. an exhaust tube having a first end, a second end 

and a channel therethrough, the channel being narrow- 
er&ear the first end so as to form a restricted 

f OMPl ^ 

— wipo .^y> 
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b. 



c. 



d. 
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opening for resistance to gas flow, the exhaust tube 
being connected at the first end to the means for 
exhausting gas, and being open at the second end to 
the atmosphere; 

a tee divider having two ends and a stem, the tee • 
communicating at one end with the exhaust tube 
through the wall of the exhaust tube near the second 

» 

end of the tube; 

means for connecting the stem of the tee divider to . 
the second conduit means so that the stem is in flow 
communication with the peripheral exhaust chambet of 
the mask; and 

means connected to the other end of the. tee divider, 
for connecting the remote vacuum system thereto so 
that the vacuum source "draws a gas flow of scavenged 
gas received from the peripheral exhaust chamber, 
with exhaust gas being removed from the nosepiece 
and ambient air being drawn from the open end of the 
exhaust tube. 
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